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CHAPTER 2. BACKGROUND INFORMATION

This section provides a detailed description. of the environmental seting and current conditions at the
Charleston Naval Shipyard (NSY). Initial sections describe the overall land use, hydrogeographic features,
and NSY industrial operations. Section 2.6'focuses on current conditions in each identified solid wuste
management unit (SWMU). This characterization includes, for each SWMU, a summary of previous
investigations and studies, methods of investigation, plans and tables delineating and summarizing data,
interpretation of the data, and identification of data gaps.

2.1 LOCATION AND ORGANIZATION. Charleston Naval Base is located on various contiguous and
discontiguous properties in Charleston and Berkeley counties on South Carolina’s central coast (Figure 2-1).
The base is divided into two major areas, Naval Weapons Stations and Naval Base South. Only Naval Base
South is covered by the RCRA regulatory activities which are the subject of this RFI Workplan. For
purposes of RCRA, that part of Naval Base South situated on the right bank of the Cooper River constitutes
a "facility." This part of Naval Base South is referred to as the Naval Shipyard (NSY). While the Naval
Shipyard proper is only one of several Naval commands owning property at the base, it controls all of the
RCRA regulated activity and has been designated by the Base Commander as having responsibility for
implementation of RCRA at the "facility" as a whole.

Naval Base South is located on both banks of the Cooper River, approximately five miles north of downtown
Charleston. The installation consists of two major areas: an undeveloped area on the east or left bank of
the Cooper River consisting of Daniel Island in Berkeley County which is currently used only for the
disposal of dredge spoil, and a developed area on the west or right bank of the Cooper River (Figure 2-2).
The developed portion of Naval Base South lies on a peninsulz, bound on the west by the Ashley River and
the east by the Cooper River. This portion of the base (the "facility") is situated on the east side of the
Ashley-Cooper or Charleston peninsula and is bounded on the west, for the most part, by Shipyard Creek.
This is the area which will be hereafter referred to as the Naval Shipyard even though parts of it, for non-
RCRA purposes, are controlled by other Naval commands.

Naval Base South covers approximately 3,300 acres and is divided between or into several distinct activities
or "commands.” Of these, Naval Shipyard proper is the largest "landholder” having jurisdiction over the
spoil area and the majority of the central third of the developed area on the west bank of the river,
approximately 1,958 acres. The southern one-third of the developed area of Naval Base South is controlled
primarily by the Naval Station. The Naval Supply Center and Naval Station are the major landholders on
the northern one-third of the developed area. Other commands control lesser areas of what shall be referred
to generically as the Naval Shipyard (NSY).

2.2 LANDUSE. Areas surrounding NSY, like NSY itself, are "mature urban" having been long developed
with commercial, industrial, and residential land uses. Commercial areas are located primarily west of NSY;
industrial areas lie to the north of NSY and along the west bank of Shipyard Creek.

The west or right bank of Shipyard Creek is concentrated with heavy industry, and has been for many years.
Railways have served the area since at least the early 1900s. This, when combined with nearby waterways,
has made the area ideal for heavy industry. While ownership has changed from time to time, the land
adjacent to NSY remains dedicated to chemical, fertilizer, oil refining, metallurgical, and lumber operations.




No use is made of the shallow groundwater downgradient of NSY since the Cooper River and Shipyard
Creek are the base boundaries as well as the downgradient boundaries of the shallow groundwater system.
Residential wells using the shallow aquifer upgradient of NSY are unlikely but have not been ruled out.
Such wells, if present, would not be threateped by contaminant migration from NSY, since they are
upgradient from the base and reversal of the naturai gradient by pumpage from shallow residential wells
would be extremely unlikely due to the very small capacity of this type of well and aquifer parameters which
effectively limit the capture zone of such wells. A survey of groundwater users within a 7-mite radius
of the NSY was provided by the South Carolina Water Resources Cominissionin to ascertain the extent,
if any, of shallow groundwater usage in the vicinity of the NSY. The survey indicated there are no
wells screened in the surficial aquifer being utilized as a source for drinking water within a 4-mile
radius of the NSY. Currently, there is no evidence of shallow groundwater usage at the NSY.

[n summary, potential contaminants from installation operations entering the shallow groundwater system
do not threaten the health of on-base personnel, since the shallow system is not developed for use at NSY.
Likewise, possible offsite contaminant migration via the shallow groundwater system does not threaten
human health, since shallow groundwater flow is intercepted by surface waters at the installation boundaries.
Contaminants entering the shallow groundwater system at NSY do, however, represent a potential threat to
the environment, since contaminants have the potential to migrate via the shallow system to adjacent surface
waters. Although aquatic habitats in the Cooper River, Noisette Creek, and Shipyard Creek may be
threatened, human health is not directly threatened by contaminant migration, since these surface bodies do
not function as potable supplies. Due to low rates of flow in the surficial aquifer and the much higher rates
of flow in adjacent surface waters, only concentrated, high level contamination poses this threat to aquatic
habitats.

The deeper aquifer (Santee Limestone) is not threatened by potential contamination from NSY. The
permeablities calculated during the Confirmation Study for the uppermost portion of the Cooper Marl
indicate this section of the formation is not totally impervious. The Cooper Mari is considered to be
essentially impermeable when considering the relative thickness (approximately 250 feet) in the NSY

area. In addition, groundwater from the confined aquifer of the Santee Limestone has an upward

potential through the Cooper Marl which would also tend to inhibit vertical contaminant migration.
’Fﬁﬁlﬁmﬁfﬁéﬁ]ﬁvﬁuﬁﬁe ahsorbed by clays present in the Cooper Marl while organic
compounds (such as PCBs) would likely be tightly bound and therefore immobilized by native organic
carbon materials abundant in the Cooper Marl. In any case, water in the Santee Limestone aquifer is not

of potable quality in the vicinity of NSY; the aquifer is significantly developed only for non-potable uses.

Migration pathways must also be considered for surface contaminants at NSY since constituents could
migrate beyond installation boundaries via stormwater drainage. Stormwater is conveyed by natural and
manmade drainage channels to the Cooper River or its tidal tributaries. The northern end of the base drains
to Noisette Creek or the Cooper River. The heavily industrialized central portion of NSY drains to the
Cooper River. Developed portions of NSY drain stormwater to the Cooper River via storm sewers.
Undeveloped areas of NSY are drained by surface flow to either the Cooper River or Shipyard Creek,
depending on the drainage patterns of the area. Thus, surface contaminants at NSY have the potential to
migrate off the installation and into the Cooper River either directly or through its tributaries. Surface
contaminants, therefore, represent a potential threat to aquatic habitats in the Cooper River, Noisette Creek,
and Shipyard Creek although they do not directly threaten human health.

2.4_INDUSTRIAL OPERATIONS AND WASTE GENERATION. NSY is an extensive industrial
complex containing virtually all shipyard and dockside operations necessary to provide logistical and labor
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_'»TAB(E 21

SOLID WASTE

MANAGEMENT. UNITS (SWMU). -

SWMU #1 DRMO Building 1617

SWMU #2 Lead Contaminated Area -

SWMU #3 Pesticide Mixing Area ?"

SWMU #4 Pesticide Storage Building

SWMU #5 Battery Electrolyte Treatment Area

SWMU #6 Public Works Storage Yard {Old Corral)

SWMU #7 PCB Transformer Storage Area

SWMU #8 Oil Sludge Pit Area

SWMU #9 Closed Landfill

SWMU #10 Hazardous Waste Storage Facility

SWMU #11 Caustic Pond

SWMU #12 Old Fire Fighting Training Area

SWMU #13 Currant Fire Fighting Training Area

SWMU #14 Chemical Disposal Area

SWMU #15 Incinerator

SWMU #16 Paint Storage Bunker

SWMU #17 Oil Spill Area

SWMU #18 PCB Spill Area

SWMU #19 Solid Wasta Transfer Station

SWMU #20 Waste Disposal Area

SWMU #21 Qld Paint Storage Area

SWMU #22 Old Plating Shop Waste Treatment System

SWMU #23 New Plating Shop WWTS /

swMU #24 Wasts Dispscaiher D11 @ oelamation Eocility

SWMU #25 Buildh<4-OF Prating Oporation N /
P 1 1A

SWMU #26 Waste Storaga Area, BUiT 64-40, Pier C '5'

SWMU #27 Waete Storage Area, East End, Pier C

SWMU #28 Waste Paint Sorage Area, West End, Pier C

SWMU #29 Building X-10

SWMU #30 Satellite Accumulation Area, Building 13

SWMU #31 Waste Paint Storage Area, Dry Dock No, 5

SWMU #32 Waste Paint Storage Area, Building 195

SWMU #33 Waste Paint Srotage Area, West End, Dry Dock No.2

SWMU #34 MWR, SW of Building X-10

SWMU #3565 Building X-12

SWMU #36

Building 68, Battery Shop




limited to the near surface (Refs. 4, S, 6 and 10). The spread of lead dust resulted primarily from vehicular
traffic during routine operations at the site. Wind-blown dust may also have contributed to the
contamination.

The site was under interim staws until DHEC issued the Final RCRA Permit to the NSY. [nterim status
for the DRMO and other SWMUs was therefore terminated on 4 June 1990.

In September of 1989, the inventory of containers was removed from this site and Building #1617
demolished. Empty drums, which have been triple rinsed, are now stored in this area.

The DRMO is currently under review for clean closure based on the risk assessment (Ref. 16). A geometric
mean soil lead level of 481.5 ppm has been proposed for lead at this site. However, this is a mean soil
concentration and not referenced as a "not-to-be exceeded” concentration for this site.

The site has been extensively studied in connection with its closure. Because the only significant
contamination of SWMU #1 is the lead which migrated from SWMU #2, it would be appropriate to address

SWMU #1 as part of SWMU #2 under this RFI Workplan mmrpmm Vs
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2.6.2 SWMU #2. 1Lead Contamination Area. The lead comtamination area consists of a salvage bin (#3)
and adjacent paved ground surface. The area was used to store recovered lead from lead-acid submarine
batteries from the mid-1960’s until 1984. Electrodes and associated internal metallic components were
removed from the battery jars in the battery electrolyte treatment area. Recovered materials were then
placed on a railcar and transferred to the DRMO area for storage and eventual sale to a salvage contractor.
Lead dust from the recovered materials was released to the salvage bin by handling.

Routine activities (vehicular traffic) in the DRMO yard area and natural processes (such as wind and
stormwater flow) caused spreading of the lead contamination into an area which eventually encompassed
approximately six acres. Extensive studies of soil and groundwater in the area have delineated the extent
of lead contamination at the site (Refs. 10 and 11). A soil sampling investigation was conducted during the
Contamination and Exposure Assessment for the lead contamination within DRMO. Seventy-one soil
samples were collected from the DRMO site; 35 samples consisted of surficial soils (surface to 0.5 feet
depth) and the remaining 36 samples were collected at various depth intervals from 10 individual soil borings
(total depths of 7.5 to 10 feet below surface). The surficial soil samples were collected across a grid pattern
to characterize the areal extent of lead contamination and the soil boring samples were collected to yield
information on the extent to which lead had penetrated (migrated) vertically in the soils (Ref. 10). The
locations of the soil sampling points in the DRMO Area are shown in Figure 2-12 and analytical results for
the surficial soils are given in Table 2-3.

Lead concentrations in surficial soils vary widely, from less than 1.3 to 371,000 mg of lead per kg of soil.
The lead data in Table 2-3 were plotted on a site map (Figure 2-12) to show the areal distribution of the lead
contamination and to facilitate estimation of the area of contamination, As shown, lead concentrations are
greatest in the area adjacent to and in front (north) of the former battery storage bin (sampling location Nos.
5526 to0 SS31). Lead concentrations decrease to background levels (10 to 100 mg/kg) over a distance of
several hundred feet south of the bin area. The current activity (vehicles, etc.) in the materials storage area
north of the bin has apparently spread the lead contaminated soil over a large area. The area encompassed
by the 1,000 mg/kg isopleth shown in Figure 2-12 is estimated at six acres. Additionally, stormwater runoff
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from monitoring wells WPA-1 and WPA-2 (see Figure 2-13) to determine whether past practices of pesticide
mixing and equipment rinsing had affected the shallow groundwater. The samples were analyzed for
pesticides, herbicides, PCBs, and arsenic. The laboratory results, which are presented in Appendix E, show
that the concentrations of all of the above parameters were below method detection limits and that the pH
of the groundwater is approximately six (Ref. 12).

A soil sampling program was conducted at the pesticide mixing area in February, 1982. A total of eight
samples were collected at the four locations shown in Figure 2-13 and analyzed for arsenic, herbicides,
pesticides, and PCBs. The results of the anaiyses are presented in Appendix E. Odd numbered samples
were collected at a depth of six inches, and even numbered samples were collected at a depth of two feet.

Concentrations of arsenic in the soil ranged from 1.1 gg/g (micrograms per gram) in PA-4 0 a high of 6.3
pg/g in PA-1, and analyses for herbicides 2,4-D and 2,4,5-TP indicated that the levels of these constituents
in the soil were less than the detection limit.

The eight soil samples were each analyzed for 18 pesticides, and up to six pesticides were detected. Three
of the six pesticides are interrelated in that DDD and DDE are metabolites of DDT and are formed during
the biodegradation of DDT. The fact that these were found in all eight samples is significant since DDT
has not been in general use for about 15 years; therefore, they represent compounds that may have been
present in the soil for a long period of time. Three other pesticides were found in samples PA-3 and PA-7,
including heptachlor, beta BHC, and deita BHC.

The eight soil samples were also analyzed for seven PCB compounds, and six of the samples were found
to contain one of these compounds, Aroclor 1260.

In May 1982, personnel from the Navy collected two samples of the uppermost soil within the pesticide
mixing area. The results of 1.48 ug/g and 5.3 ug/g (see Appendix E) indicate that the greatest concentration
of DDT in the soil is in shallow surface soils. These data, along with the previous data collected at the
pesticide mixing area, show that the concentration of DDT in the soil is highest at land surface and decreases
rapidly with depth (Ref. 12). The only contaminants of concern are arsenic and DDT. The actions levels
established in the Federal Register (Appendix C) for arsenic is 80 ppm and DDT is 3 ppm. The maximum
concentration for arsenic 5.3 ppm is well below the action level. DDT and its metabolites (DDD and DDE)
were assayed in eleven soil samples and two water samples.

Only one DDT grab sample collected from the surface (0-2 inches) had a concentration of 5.3 ppm,
cxceedmg the action leve!. All other gamupl ected were below lppm Resndual pesticide concentratlons

h a formulation and mixing room. Sink and floor drains within the buﬂdmg are connected
sewer system or to blmd sumps (sumps with no outlcts) An eqmpment rinse area/wash rack
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1986 (see Section
is RFI Workplan.
-~

2.6.8 SWMU #8, Oil Sludge Pit. Oil sludges produced by industrial activities at NSY from {944 w0 1971
were disposed of in three unlined pits near the Warehouse Administrative Builli ese pits are visible
in aerial photographs taken in 1944 and 1951 and are collectively known as™5¥ #8. Heavy rains
occasionally caused the pits to overflow, creating oil spills in low areas adjacent to the pits. Two of the pits
had been covered with fill by 1956, potentially trapping oil within the subsoils. Free oil is known to have
been pumped from the remaining pit in 1974. Clean fill was then brought in and compacted within the pit.
Portions of the area have now been converted into a parking lot. A ditch dug at this site in 1982 intercepted
free oil floating on the water table. The ditch was dammed immediately afterwards and later filled to
prevent migration of oil into Shipyard Creek.

east of the concrete pad was remediated during expansion of the cold storage warghOuse
2.6.6). The necessary additional delineation at this unit is described in Sectiopf 3’8' of

During the Confirmation Study, two soil boring investigations were conducted. During Phase I, shallow
borings were installed in the reported vicinity of the abandoned oil-siudge pits. The field investigation was
expanded during Phase II after oil was discovered in a section of a newly-dug ditch located as shown in
Figure 2-18.

Monitoring wells were installed by Geraghty and Miller in 1982 to assess the extent of oil in the subsurface
(Ref. 12). A substantial quantity of free phase oil was floating on the water table. Water samples were
collected from two of the wells installed in the area, wells OPW-1 and OPW-3 (Figure 2-18). Well OPW-2
was not sampled due to the presence of free phase oil. Samples were analyzed for sulfate content, 14
volatile organic compounds, and PCBs (see Appendix H). Wells OPW-1 and OPW-3 contained less than
1 and 780 mg/l of sulfate and 0.84 and 0.17 mg/l of methylene chioride, respectively. Methylene chloride
is a common laboratory artifact. PCBs were not detected in the water sampled from OPW-3. However,
the well OPW-1 sample contained 0.04 ug/l of PCB (aroclor 1260).

Within the area of the abandoned oil-sludge pits, a total of 87 shallow borings were drilled to determine the
areal extent of oil in the ground. Six borings were also drilled along the Cooper River to determine if il
seeping from these pits had moved toward the river. Because oil floats on top of the water table, the borings

were drilled to the top of the water table which occurs in the area at an average depth of approximately four
feet.

From the results of the boring program, it was determined that a long, narrow plume of free oil exists in
the southwestern portion of the oil-sludge area. This area is approximately SO ft wide by 600 ft long and
trends in a northeast-southwest direction. Measurements taken in borings and in well OPW-2 indicate that
the oil ranges in thickness from about two to four inches. East of the free floating oil plume is a small area
containing oily residues. The remaining portions of the oil-sludge area were found 1o be free of oil (Ref.
12). Morphology of this plume reflects the shape of the underlying abandoned pit. The low hydraulic
gradient, the low permeability of the surrounding soils, and the high viscosity of the oil within the soils may
have limited the potential for oil migration.

This SWMU has been covered with fill anms currently being used for a parking lot.
However, oil is reportedly trapped in the subsoil and could potentially migrate towards the Cooper River
or Shipyard Creek. The data provided by Geraghty and Miller (Ref.12) characterize only the free floating
oil in the groundwater. The free floating oil plume, dissolved phase plume, and constituents of the oil from
each pit have not been characterized, nor have the site hydrogeologic conditions been adequately defined.
Since potential migration of this plume to nearby surface waters could create a sheen in violation of
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#9, Closed Landfill. From the;1930’s until 1973, many solid wastes generated at NSY were
dlsposed of onsite in a landfill located in the southwestern portion of the peninsula. Originally, the area was
marshland. Items reportedly disposed of in the landfill include: asbestos, acids, PCBs, waste oils, waste
solvents, waste paints, paint sludges, mercury, metal sludge, acid neutralization sludge, various inorganic
and organic chemicals, sanitary wastes, office wastes and rubbish. Table 2-8 is a list of the industrial waste
disposed of in the closed landfill. The largest volume of wastes consisted of office wastes and rubbish.
Liquid wastes were placed in drums before disposal and combustible wastes were burned daily. Residue
from the burning was pushed into the marsh as fill along with concrete rubble, metal scrap, and other non-
combustible matenals Waste materials were covered with soils when they were available. Soils from onsite
building ex dged from the river, and bottom ash from the power plant were used as cover

)(/,NSY has installed 17 groundwater monitoring weils in and around the landfill to characterize the chemical
O quality of the groundwater in the vicinity. Some of the wells were initially sampled during July, 1981. The
samples were analyzed for several physical and chemical parameters. Additional sampling was performed
< in February, 1982, and analyses were conducted for inorganic and organic priority pollutants. The complete
& results of these sampling efforts are reported in Appendix I-1. Table 2-9 summarizes the data for
constituents reported above analytical detection limits in all monitoring wells. Several trace metals and
chlorinated organic compounds are present in the groundwater in the vicinity of the landfill. These
constituents likely reflect past disposal of metal plating sludges, waste chemicals, and industrial degreasing

solvents disposed in the landfill (Ref. 9).

A second geotechnical and environmental investigation for the proposed new Fire Fighting Training Facility
was performed by Westinghouse Environmental and Geotechnical Services (Ref. 17) in April, 1991. Five
test pits and four shallow groundwater monitor wells were constructed at the proposed new training facility
site (Figure 2-19). Soil and groundwater samples were analyzed for volatile organic and semi-volatile
organic compounds, RCRA metals, and pH.

The laboratory results of the soil samples indicated elevated levels of some metals and organics in all soil
samples collected. A summary of the soil sample results which were identified above the method detection
limits are identified in Table 2-10. Appendix 1-2 presents the test pit observation logs and analytical data.
Lead was found to be elevated in all five samples. Other metals which were found to be elevated included
chromium, arsenic and barium. The highest metals concentrations were detected in test pits TP-2 and TP-
2A. The other test pits were found to contain only lead, with the exception of test pit TP-§ where 49 mg/kg
of chromium were detected. The organics which were detected were, for the most part, petroleum
derivatives. In addition, some constituents which are typically found in plastics were also identified. The
petroleum constituents which were identified were typical of heavier products. This could indicate either
that the wastes contained heavier product types (fuel oil, waste oil, bilge water, etc.) or that the light
constituents (i.e., gasoline) have volatilized over time. The plastics constituents identified are typical of
landfilled wastes (plastic bags, rubber, etc.).

The laboratory results of the groundwater samples (Table 2-11) indicated that the groundwater has been
impacted. As with the soil samples, most of the organic constituents detected were petroleum derivatives.
However, some chlorinated solvents were also detected including |, 1, 1-Trichloroethane and Trichloroethene.
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Of the organic constituents detected in the groundwater, of most concern is benzene. Benzene is identified
in monitoring wells CSY-FMW-2 (20 ug/l) and CSY-FMW-4 (6.9 ug/l) which are both above the drinking
water standard of 5 ug/l. The other organic constituents were found at relatively low levels. Various metals
including copper, zinc, antimony nickel, lead, and selenium were detected above the method detection limits
in the groundwater samples although none of the established drinking water standards were exceeded.

Monitoring well gauging results from 10 February 1982 suggest that a groundwater ridge exists along an

east 1o west trending axis across the central portion of the site. Hence, groundwater flow appears to be

northerly within the northern part of the closed landfill area and southerly over the southern portion of the

site (Figure 2-19). A comparison of the landfill soil and groundwater analytical data with the EPA proposed

action levels and MCLs shows that mgst of the constituents are below the proposed action levels. However,

the previous investigation was g Additional delineation of soil and groundwater
fi Workplan.

.6. . The new hazardous waste container storage and
transfer facility was completed in 1986 The fac1lxty was constructed to serve the entire base and
is managed by the shipyard. Current status of the unit is that of a permitted storage facility with permission
to store wastes for a maximum of 90 days. The building contains seven storage bays. Each bay has separate
spill containment berms to allow flexibility in segregating incompatible wastes.

The hazardous waste storage facility is designed to store hazardous materials/wastes until time of proper
disposal. A 6-inch high concrete ramp is located at the entrance to each storage bay for spill containment.
Storage bays are separated by interior partition walls. A catch basin for spill and storm drainage is located
in the exterior load/unload area. Wastes stored in the facility are grouped into eight categories: (1)
flammable liquids, (2) acids, (3) alkalis, (4) chlorinated hydrocarbons, (5) oxidizers, (6) reducers, (7) general
wastes, and (8) PCBs. These general classifications are reflected on signs used to identify the contents of
each storage bay. The unit is constructed of concrete with sloped floors bounded by curbs in order to isolate
leaks or spills within each storage bay.

There is no evidence of a release from this unit. No action is planned in this Workplan to be taken at this
unit.

2.6.11 SWMU #11, Caustic Poud. The caustic pond, located near the junction of Bainbridge Avenue and
Viaduct Road, was used for the disposal of calcium hydroxide Ca(QH), from the early 1940’s through the
carly 1970°s. The site and adjoining areas are currently covered with vegetation. No signs of impairment
can be observed in the area.

Calcium hydroxide was generated as a byproduct during the reaction of water with calcium carbide to
produce acetylene gas. Water saturated with Ca(OH), was discharged to and allowed to settle in the pond
during operations. Supernatant was discharged to Shipyard Creeck. The quantity and areal extent of the
original Ca(OH), deposits are not precisely known. Soil borings conducted during the initial assessment
studies found sludge depths of up to one foot (Ref. 9). Water infiltrating into the surficial groundwater
through Ca(OH), should have a high pH. Samples collected from the monitoring wells around the site,
however, show that groundwater is neutral in pH (Ref. 12).

Four monitoring wells were installed in the area of the caustic pond during the Confirmation Study
conducted at NSY. Water samples were collected from each of the four monitoring wells (Figure 2-20) to
assess the impact of the disposal of calcium hydroxide on the shallow groundwater environment, The
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impacts via groundwater pathways has not been adequately characterized. Section 5.14/2" df this RFI
Workplan includes a description for further investigation to be performed at this site.

2.6.15 SWMU #15, Incinerator. The incinerator is located adJacent to the pistol range and consists of a
primary burning chamber and a 30-foot hlgh stack. The unit is used only for burning of classified
documents. Incineration activities occur approximately twice per week. Residues from incineration operations
are placed in waste disposal containers and disposed of along with other NSY solid waste. The unit is
situated on a concrete pad. Since the incinerator burns only paper, no hazardous residues are generated.
No releases have occurred at this unit. No additional investigations are planned for this RFI Workplan.

2.6,16 SWMU #16, Paint Storage Bunker. The paint storage bunker was used briefly, and without proper
authorization, for paint container and miscellaneous material storage piles. It was located at an ammunition
magazine adjacent to the Cooper River. The storage piles contained paint, paint thinner, oil containment
booms, wooden crates, and buoys (Ref. 2). The site was clean closed on the day it was brought to
management attention, during a DHEC site inspection. No additional investigation is planned.

2.6.17 SWMU #17, Oil Spill Area. The oil spill area is located beneath Building FBM61 (Figure 2-22A).
The spill occurred in June 1987 when an underground pipe supplying No. 2 diesel fuel to the boiler in
Building FBM61 ruptured, spilling a small amount of its contents into the basement of the building and
several thousand gallons into soils beneath the building. Some of the oil entered drainage sumps beneath
the building, entered the storm drainage system, and discharged into the Cooper River. The resulting slick
was promptly contzined. Remediation efforts subsequently removed all floating oils from the water table.

Building FBM61 was built in 1961 as a Submarine Training Center. Electrical transformers were installed
to serve the center at that time. Several samples collected from the spill area were found to contain PCBs
(see Figure 2-22A and Table 2-12). The quantity and source of PCBs beneath the building remain uncertain.
PCBs from the transformers were probably released many years ago before the area was paved. The entire
area is capped either by the bullding or an adjacent paved parking lot. Consequently, there is no current
potential for exposure. Hgwever)data gaps exist concerning the full extent of subsurface impacts resulting
from the spill. Section i€’ RFI Workplan describes additional seil and groundwater sampling
planned for this unit.

pill Area. The PCB spill occurred at Building 1278 on 12 June 1987 while a
PCB-contalmng transformer destined for disposal was being loaded onto a truck. The loading accident
resulted in discharge approximately 75 gallons of insufating fluid (Pyranol) from the unit onto unprotected
ground. The contractor immediately placed a drip pan under the transformer to catch the flow of additional
fluid. Three 535 gallon drums of fluid were drained from the transformer by response personnel. Steps were
then taken to contain the spill area via installation of trenches and construction of a clay absorbent berm
north of the spill to prevent migration of liquids into the storm drain. The spill area and other features are
shown in Figure 2-22B. Twenty-two drums of oil saturated soils/absorbents and asphalt were excavated and
hauled offsite for disposal. The spill area was covered with plastic sheeting.

Visibly contaminated soils were removed directly after the spill. Subsequent sampling of the area, however,
showed additional excavation of soil was necessary. An additional 85,000 pounds of soil were removed
from the spill site and disposed of in June 1987. Soils were resampled following this excavation and again
revealed unacceptable levels of contamination. On 5 August 1987, additional soils were excavated and
disposed of. Five confirmation samples were retrieved and analyzed for PCB’s. These results indicated that
additional excavation was required. These laboratory results are included in Appendix O along with a
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walls of the building. An inspection of the secondary containment in July 1992 by IV personnel
did not reveal any cracks in the structure through which potential spills could escape. No incident
reports pertaining to SWMU #23 have been recorded on file with the NSY since the new plating shop
began operation in 1983.
No evidence of a release from this operation has been found and no additional investigations are planned
under this RFI Workplan.

2.6.24 SWMU #24, Waste Oil Reclamation Facility. The waste oil reclamation facility is located in the
south-central portion of the shipyard and has been in operation since 1950. This unit consists of two
storage/separation tanks identified as Tanks 39-A and 39-D. Waste oils unloaded from ships or from base
operations are pumped into this facility via underground pipelines. Gravity oil-water separation occurs inside
the tanks which are operated in alternation. The water phase is drawn off and discharged to the sanitary
sewer system and the recycled oil is reused at the base. All underground lines are cathodically protected and
all lines are annually pressure tested. The annual line pressure test results are presented in Appendix N.
\“2\ ese results indicate a leak was detected on 4 June 1992 in one of the lines which supplies tank 3906
located at the Chicora Tank Farm, The spill area at the Chicora Tank Farm was remediated.on-®— [
)\‘7 ,}' when the contaminated soils were excavated and disposed of offsite. Tank 3906 O is connected to the .
06: Avaste oil reclamation operation, however it is located on a discontiguous property and is not covered
(~ N (g_under the Part B Permit. Futhermore, the piping which serves the Chicora Tank Farm operates
independently of the piping which serves tanks 39-A and 39-D. No additional investigations are
9 4"planned under this RFI Workplan.

| 4

ing 44. Phased out of operation in 1983, the unit was replaced by a new (non-cyanide
process) plating operation (SWMU #23). The interior of this unit still contains all operation equipment from
the plating process (tanks, vats, ventilation hoods, mechanical and ancillary equipment). Before the plating
operation was deactivated, all vats and tanks were emptied and the waste removed. Areas of concern for
this SWMU are deteriorated concrete flooring, product accumulation around tanks, the floor drainage
system, interior surface contamination, subsurface soils and groundwater.

An environmental study of the abandoned Building 44 Electroplating Facility was performed by Davis and
Floyd, Inc. in April, 1991 (Ref. 15). A copy of this report has been included as Appendix M. The
purpose of the study was to determine necessary actions prior to building demolition. Samples were
collected primarily from the process tanks so that interim corrective measures to remove the tanks could
begin. Several samples were also collected from an overhead structure, wall, floor and floor drain (Figure
2-24).

Sample results for each area contained high levels of metals contamination. These data are included in
Appendix M. Total metals analysis ranges are:

Silver <1.0to 145 ppm
Cadmium 2.02 to 84340 ppm
Chromium 18 to 11940 ppm
Nickel 0.63 to 2.7 ppm
Mercury 6.7 to 446000 ppm
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o ¢ € Lead <0.08 to 6920 ppm
\7 Cyanide 83 to J29100 ppm
TCLP analysis performed on samptes—aiso exceeded the regulatory limits for barium, cadmium, and
chromium. Although this extensive sampling program has identified contamination in the building interior,
contamination of subsoils and groundwater béneath the area of operation has not yet been documented.
Visual observations of the floor and drainage system indicate a high potential for subsurface contamination.

Subsurface contamination around the waste treatment tank, SWMU #22, revealed high levels of chromium
and cadmium contamination (See Section 2.6.22). However, although the treatment tank is the most obvious
source, contributing factors may include spillage and leaks from Building 44, underground ancillary piping,
or leakage and migration from the floor drain system.

An investigation and building decontamination is proposed for this SWMU. A phased approach delineating
potential contamination on the building’s concrete floor, subsurface soils, and groundwater will be required
to determine the effort required for remediation. This SWMU is fully addressed in Section 3.19 of this RFI
Workplan.

2.6.26 SWMU #26, Waste Storage Area, Building 64-40, Pier C. This area is approximately 100 sguare
feet of asphalt pavement located on the east side of Building 74 in a heavily industrialized area near Pier C.
Six 55-gallon drums of waste (seam filler, lead waste, adhesive waste, alcohol rags, and trichloroethane rags)
were temporarily stored here without proper authorization. The area was clean closed on the day it was
brought to management’s attention, during the DHEC and EPA site inspection.

No releases occurred at this unit. No additional investigation is planned.

2.6.27 SWMU #27, Waste Storage Area, East End, Pier C. This paint storage area is a satellite
accumulation area located at the east end of Pier C. The unit comprises approximately 200 square feet of
the concrete pier. A flammable storage shed and lockers store virgin paints, enamel thinners and fire
retardants used for ship repair. Waste containers from the operation are accumulated beneath a canvas tent.
The floor is canvas covered plywood surrounded by a berm. Bermed areas at this unit include 55 and 30-
gallon drum containers and a storm drain.

During the DHEC and EPA site inspection, containers of hazardous wastes were either not labeled or had
no accumulation dates. Also, there were no inspection records for the unit. As a result of the large number
of shops and numerous employees in the shipyard, implementation of established hazardous waste procedures
for handling waste material have been difficult to implement fully at some of the shops. Additional training
and inspections are required for the areas in violation. As previously described in Section 2.4, the NSY
Environmental Division has established a zone inspection system to regularly perform site inspections.
Incident reports are written up and notification of deficiencies is submitted to the shop heads for corrective
action.

Although there are paint stains on the surface, none are in proximity to the storm drain which is
actually a grate through which storm runoff falls directly into the Cooper River. Subsequent to the _
suprise inspection, satellite waste accumulation practices at this area have been discontinued. The RFI

will address sampling of the sediments of the Cooper River th the drain grate to determine ifa
release attributable to this SWMU has occurred. #
A
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2.6.31 SWMU #31, Waste Paint Storage Area, Dry Dock No. 5. This unit is a satellite accumulation area
located in Dry Dock No. 5. The area, 200 square feet in size, performs the same functions as SWMU #26.
Located on the concrete floor of the drydock near the center of the north wall, the unit is used intermittently
to service submarines in drydock. A tent is erected over canvas covered plywood with sand bag berms.
Paints are thinned and placed in one gallon buckets with plastic liners for transport to the submarine. A
trench drain directly behind the unit is part of the intake system to drain the drydock once the ship has
entered.

Comments made during the inspection by DHEC and EPA noted two 55-gallon drums of waste paint, solvent
rags, and thinners stored onsite without proper labelling, date of accumulation, inspection records, or spill
control equipment. Numerous spills were also noted in the unit. Additionally, a storage shed was noted
as having a bad solvent odor.

No releases have been reported from this unit, however, hazardous constituents have the potential to
migrate to surface waters during filling of the drydock with water to remove the ships. According to
the written SOP, these wastes are to be removed from the drydock prior to filling with water. The
written SOP requires that the drydock will be maintained in such a manner as to limit the potential
for release to surface waters. The potential for migration of the paints and thinners is limited since
the paints harden and the thinners volatilize before the drydock is filled anyway.

Even though this unit is no longer operational, sampling of sediments in the Cooper River will be
addressed in Section 3.25.1.

2.6.32 SWMU #32, Waste Paint Storage Area, Building 195. This waste paint storage arca was used
as a one time waste accumulation area (without proper authorization) located along Pier F between Buildings
195 and 1802. The unit encompassed approximately 400 square feet of area 40 feet from the edge of the
water. The surface is concrete with asphalt to the south.

At the time of the DHEC and EPA inspection, this area contained five 55-gallon drums of paint waste, lead
and thinner waste, numerous 5-gallon containers of paint waste, and trash bags with paint and solvent rags.
A shipping container, adjacent to the site, was also being used to store containers of paint. None of the
containers had the proper labelling or markings; date of accumulation; lids securely closed; or maintained
and operated properly to minimize fire, explosion, or a sudden release of hazardous waste to the
environment. Inaddition, a corroded area in the shipping container allowed liquids to leak from the shipping
container into a storm drain.

An inspection of this unit by SOUTHDIV revealed the waste and shipping container had been removed from
the area. A subsequent investigation performed by WAPORA confirmed SOUTHDIV’s inspection that this
area was no longer used for storage.

This unit was a one-time accumulation area and the containers stored here were removed from the area
immediately after the investigation. Even though leakage from the container was a one-time event, the
nature of the release was such that soils at the site may have been adversely affec

and s wi ll be adafrf’%ezafs [n Section .20,




area was used as a one time waste accumulation area located at the western end of Dry Dock No. 2. This
unit covers approximately 200 square feet of concrete pavement and is situated 40 feet from the edge of the
dry dock. This heavily industrialized area is primarily asphalt with railroad tracks, overhead cranes, heavy
equipment, and elevated offices surrounding the dry dock and SWMU area.

The inspection performed by DHEC and EPA revealed two 55-gallon drums of waste paint and waste
thinner, numerous 5-gallon containers of paint waste, and trash bags containing solvent rags and paint waste.
Spillage was observed in the area. Operation and maintenance procedures to minimize a release were not
followed; labelling, accumulation dates, and securing containers were not performed properly as well.

During the time subsequent investigations were performed by SOUTHDIV and WAPORA, the waste
material had been removed from the site. In fact, much of the asphalt and concrete had been excavated to
overhaul the railroad tracks servicing the dry dock. The RFI Workplan will address sampling activities
proposed for SWMU #33 in Section 3.27.1.

2.6.34 SWMU #34, MWR, Southwest of Building X-10. The Morale, Welfare, and Recreation (MWR)
(SWMU #34) was utilized as a one time waste accumulation area. This fenced compound, southwest of
Building X-10, is 70 feet by 50 feet in size and is primarily soil and grass.

During the DHEC and EPA site inspection, four 55-gallon containers of paint were stored in this area.
Several of the drums were reported as leaking with spillage apparent on the ground around them. The
containers lacked the proper labelling, date of accumulation, inspection logs, and operations and maintenance
procedures to guard against fire, explosion, or releases to the environment. A diesel tank in this area was
also observed to be leaking. Closure of the diesel tank was completed immediately after the inspection.
Diesel fuel contaminated soils and asphalt were removed and properly disposed of.

Although no surface staining or evidence of a release were observed in this area during the latter
investigation, a limited soil sampling investigation will be performed in concert with SWMUs #29 and
#35. SWMU #34 will be incorporated into SWMU #29 and #35S to cover the area behind buildings X-10
and X-12, since these are adjacent to one another. Run-off from the asphalt storage am behind
building X-10 influences both areas.

At the time of the DHEC and EPA site inspection, five 55-gallon containers and numerous smaller containers
of waste paint were stored at this unit. None of the containers were properly labelled, had a date of
accumulation, or inspection records. Numerous containers did not have secured lids and spill control
equipment was not available.

All improperly stored containers were removed immediately after the site inspection. Each container was
handied following the established SOP for hazardous waste transportation, storage, and disposal at the Naval

2-26

West End, Dry Dock No. 2. The waste paint storage




Shipyard facility. No new containers had been added to the area or any evidence of spills observed during
the subsequent inspections of this unit.

This unit was used as a one-time waste accumulation area and does not exhibit the characteristics of
having had routine or systematic releases g.of hazardous waste to the environment. However, as
described above, SWMU #35 will investigated concurrently with SWMUs #29 and #34.

2.6.36 SWMU #36, Building 68, Battery Shop The Battery Shop began operation in the early 1940’s
and is presently in use. The unit is contained inside of building 68 which is approximately 48,000 SF.
in size. During normal Battery Shop operations all spills are contained within the building, drained
to a holding tank at the south end of the building and pumped to a neutralization pit at Building 1278.

Virgin sulfuric acid and sodium bicarbonate are stored at this site in bulk quantities of thousands of
gallons and hundreds of pounds respectively. Various other chemicals are stored in building 68, but
in smaller quantities. They are detergents, lacquers, adhesives, penetrating oil, kerosene, dry cleaning
solvent, and hydraulic fluid to name a few.

The building’s acid tank room floor is elevated about 2 feet above the soil. Drain lines run between
the bottom of the floor and the surface of the soil to the edge of the building. From the edge of the
building they run below ground to the holding tank.

On two occasions the floor drain to the holding tank separated from the floor allowing approximately
1025 gallons of sulfuric acid to discharge to the soil below the building. Following each spill a sodium
carbonate solution was used in an attempt to neutralize the surface below the building.

Further iy ation of this facility is warranted to determine if any impacts to the soil and

b occurred due to the acid releases. Details of the investigative activities are outlined
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-characterization of the site’s environmental setting,
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3 TRVESTIGATIVE ACTIVITIESYS - ::E) fers

This portion'“of the Workplan details proposed field and
laboratory investigations to be performed at the Charleston Naval
Shipyard (NSY). The purpose of this work is to fill in gaps in the
existing data, resulting. in a sufficiently complete
the nature
and extent of contamination, and to assess the risks the site may
pose to human health and the environment. To meet this objective,
the RFI will be conducted in a phased approach that will allow for
a continuation of data collection efforts (if necessary) as an
understanding of the site is refined. This approach will include
the c¢ollection of specific media from those SWMU’s outlined in

subsequent

sections.

Phase I of the investigation will be

conducted to determine if contaminants are present.

Phase II of

the investigation will be to more specifically characterize the
nature and extent of the c¢ontamination. Additionally, Aif
significant levels of contaminants are detected in groundwater a
constant rate aquifer test or multiple slug tests will be
implemented to aid in remedial design.

The anticipated duration of field activities should allow time for
preliminary review of analytical data prior to demobilizing field
gampling personnel. This will, in essence, allow Phase II field

activities to be conducted immediately following Phase I,

described in Section 2.6, data gaps were 1dent1f1ed for of the
: Groundwater will only be
if significant levels of contaminants are identified
gampling, where specified. The sections below address

834 additional investigations for each SWMU, including
plans delineating specific sampling locations.

Investigation work elements will

include soil test borings,
monitoring well installations,

groundwater sampling, geophysical
surveys, a soil gas survey, and analytical testing. The
geophysical surveys scheduled for SWMU's 9 and 14 have been

implemented per previous agreement between SOUTHDIV and USEPA. The
RFI work will be performed in accordance with protocols outlined in
the EPA Region IV Standard Operating
Assurance Manual (SOP}) (Ref. 18) and SW-846 (Ref.
elements of these protocols are highlighted in Section
analytical program will similarly be implemented in accordance with
accepted methods and a strict Quality Assurance/Quality Control
program, as detailed in Sections 4.0 and 5.0. Although laboratory
analytical protocols under RCRA require the incorporation of SW 846
Methodologies, all analytical requirements will adhere to the USEPA

3/90 Statement of Work where possible.
completed under NEESA level C criteria.
Health and Safety Plan {(HASP),
for all RFI gite activities.

Deliverables will be

Section 7.0 addresses the
providing health and safety guidance

2




3.1 Bilological

r the current acope of the investigation outlined below
gsddiment samples are proposed to be collected £rom the Cooper River
d Shipyard Creek. Once the gsample results have been reviewed, the
“need for additional delineation under a Phase II investigation will

Q *\be evaluated. If high levels of contaminants exist in the
sediments ef—Cuvoper River, then bicassays may be required. 1In this

case, a separate Workplan will be developed and submitted for

\K ecological assessments prior to performance of bioassays. aAll
bicassays will conform to USEPA protocols, specifically, Volume II

Q‘ L\ of (the Risk Assessment Guidance manuazal. Moreover, due to the

O

ay\
oé\ ntial for multiple point sources within the Cooper RiverfﬁﬂTEH?EQ\ ?

0 E‘ e not associated with the CNSY any investigations addressing

( (\8 otential bioclogical receptors will be SWMU specific. A study of

e contaminant concentrations 1in biota may also necessitate

g;? w\Q:dditional sampling of the river sediments upstream and downstream
Q¢ of the site.

\\\ 3.2 Corrective Action Management Plan

A corrective action management plan will be submitted under
separate cover. The plan provides a detailed time table for
implementing the proposed additional investigative activities at
each SWMU. In addition, it prioritizes the work schedules so that
units having the most significant releases will be addressed first.

3.3 SWMU #1, DRMO Staging Area
-ag-ty fAled

As outlined in Section 2.6.1 the South Caroclina Hazardous Waste
Permitting Section (July, 1992) has requested a revision to the
closure plan for this unit. Closure for soil is based on risk
based scenarios. Therefore, no further soil investigation will be
conducted at the DRMO Staging area. To ascertain i1f groundwater
has been impacted from staging operations a groundwater assessment
will be implemented. However, due to the close proximity to SWMU
#2 the groundwater investigation will address both SWMU’s
concurrently. The groundwater investigation is outlined in Section
3.4 below.

3.4 SWMU #2, Lead Contamination Area

Environmental conditions in SWMU #2 are described in Sections 2.6.1
and 2.6.2. Pertinent features of this area include a.salvage bin
(bin #3), surficial dust on adjacent paved areas, contaminated
goils adjacent to the paved area, and surface contamination in the
soils at SWMU #1 where Building 1617 was formerly located. Prior
site investigations have adequately delineated total lead
concentrations. Investigations at SWMUs #1 and #2 have included
282 samples of surface and subsurface soils. The NSY is currently
seeking clean closure for SWMU #1 under a risk assessment performed

L
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in April, 1991 (Ref. 16). However, certain areas at the DRMO have
not been completely delineated. In addition, the effects of
Hurricane Hugo may have expanded the area of contamination or
reduced the concentrations of the contaminants.

s

3.4.1 Soil Sampling

An extended sample investigation (ESI) will be required to complete
the delineation of lead contamination at the DRMO facility.
Verification soil samples will be collected from areas where high
concentrations of lead were previously reported. Samples will also
be collected from storm water sewers, storm water outfalls, river
sediments, and areas where storm water runoff may have transported
contaminants beyond the site boundaries.

Figure 3-1 shows the proposed soil sample locations; however, the
field scientist will have authority to agfjust these locations as

conditions warrant. A total of 24 -g0il sample stations are
planned. Soil samples will be collected, from the surface (0 to 6
inches) and one foot interval (6 inches\to 1 foot). Data from

previous studies (Refs. 5 and 10) show that lead contamination

ists at extremely,low concentrations below the surface interval.
\ﬁﬁérefeferagﬁgﬁggﬁ;e samples {(deeper than bne foot} will not be
collected. sediment samples from Cooper River and £i¥s storm

sewer samples will also be\collected. \ oc_cu(e_,(\‘
kt_/D o\ a\ .(:\ 3o Z o ree
All samples will be analyzed or total® lead g}w 46' method

7420/7421.
high lead

also be collected from areas of
or treatability testing.

X

Treatabili —sting will be performed to™dgtermine if the soils

can be obilized (by solidification/stabilization), enabling
congid€ragio e . u,:be,‘
3.4.2 Groundwater Sampling ak ’S - \

Six monitoring wells will be instal)Yed a ad at the
locations shown in Figure 3-1. The s is to
determine if so0il 1lead contamina cted
groundwater quality in the surficial/aquifer ng well MW1

is anticipated to function as an Aipgradient well. _MW2 will be

placed in the are concentrations. The remaining
monitoring wells{ _MW3 through MWé) will be placed around the
perimeter (north, east and South boundaries) of the site. One well
will serve to identify the potential for impact for past handling
practices in the DRMO staging area. The groundwater will be
assayed for lead using SW-846 method 7420/7421.

Gauging o©f the monitoring wells will be conducted on a regular
basis during the field investigation to allow construction of a
gseries of groundwater surface contour maps for the site. These
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maps will indicate the directions(s) of groundwater flow in and
near SWMU #2. Combining the hydrogeologic data and analytical
results should allow a better understanding of the extent and
magnitude of any groundwater-contamination resulting from the lead
contaminated area and the; -direction and migration rates of
potential groundwater plumes Once this information becomes

-available, then additional cffsite monitoring wells will be

proposed, if necessary, to complete the delineation effort.
3.4.3 Temporary Land Use Restrictions

The site’'s activities should be limited to those which do not
disturb the soil surface and/or groundwater. Utility construction
should be minimized and conducted with the proper preventive
measures to prevent physical contact with potential contaminants.
Restrictive access to the area should be enforced until remedial
activities have been completed.

3.5 SWMU #3, Pesticide Mixing Area

SWMU #3 is described in Section 2.6.3 as an area approximately 50
feet by 25 feet which is devoid of vegetation. The previous
investigation of this area included the collection of eight soil
samples from four sampling locations within the denuded area. The
maximum sampling depth during the previous investigation was two

. feet below ground surface. To further delineate the vertical

extent of soill contamination in the denuded area, these sampling
locations will be recreated during Phase I of the RFI by installing
shallow soll borings to facilitate the collection of additional

\ 801l samples on two foot intervals from a depth of two feet BGS to

\'.\

(q"

17/

ten feet BGS or groundwater, whichever 18 encountered first (i.e.
2-47, 4-6', etc.). Soil samples will be collected from seven
additional locations outside the denuded area in an attempt to
delineate the horizontal extent of contamination which was not
defined during the Confirmation Study. Individual samples will be
collected from the 0-1’ and 1-2' intervals BGS and at two foot
intervals thereafter to a maximum depth of ten feet or groundwater,
whichever 18 encountered first. Three s0il borings will be
advanced into the uppermost aquifer and completed as shallow
monitoring wells. All wells will be installed outside of the
denuded area as shown on FPigure 3-2. Soil and groundwater samples
will be analyzed for volatile organics, semi-volatile organics,
pesticides, and RCRA metals (arsenic, barium, cadmium, chromium

lead, mercury, selenium, and gilver). S;

3.6 SWMU #4, Pesticide Storage Buildin
g g Y\O [ d-$ (Q\r’\'

0A1though the Pesticide Storage Building Mrg.d is
currently thought to be a parking lot, ( ER??) sha band

augers will be installed beneath the asphalt (Figure 3-3). The
designated sample 1ocation.will be cored and any aW;;:lt materials
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Gauging o 1= ks should be conducted on a regular
g the investigation( o0 allow construction of a series of
grob PaCE % @aps for the site. These maps will
show the directions(s) of groundwater flow in and near SWMU #5.
Combining the hydrogeologic; data and analytical results should
allow a better understanding of the extent and magnitude of any
‘groundwater contamination resulting from the Battery Electrolyte
Treatment Area and the transport direction and migration rates of
potential groundwater plumes. Once this information becomes
available, then additional offsite monitoring wells will be
proposed, if necessary, to complete the delineation effort.

Wt )

Soil and groundwater samples will be analyzed for VOCs, SVOCs,
total lead and pH.

3.7.3 Temporary Land Use Restrictions

The site activities should be limited to those which do not disturb
the soil or groundwater. Utility construction should be minimized
and conducted with proper preventive measures to prevent physical
contact with potential contaminants.

3.8 SWMU #6, Public Works Storage Yard

The public works storage yard has been extensively investigated
since March of 1988. Samples collected for this unit were
collected on 50-foot centers to a depth of three feet. Results of
the sample investigations indicated elevated levels of lead
contamination in three areas of the site (see Section 2.6.6).
These areas are well defined through previous studies and further
soil investigation is therefore not proposed.

3.8.1 Groundwater Sampling
A total of gseven monitoring wells will be installed during the RFI

to assess potential impacts resulting from activities at both SWMUs
#6 and #7 (Figure 3-5). Two monitoring wells, WOC-1 and WOC-2, were

previously installed during the Confj toh Study in 1982 to
assess potential releases #7. These wells could not be
located duri ent Bite wvisit; therefore, they will be

1 the BPI. Five additional wells are proposed to be

talled to further delineate the extent of groundwater

\4-°conta.mination already detected at SWMU #7 and to determine if

ol contaminated soils from SWMU #6 have impacted groundwater.
/ Groundwater samples will be assayed for pesticides, PCBs, and the
f " elight RCRA metals (total metals only). The proposed analytical
(if* parameters are intended to encompass all constituents of concern
¢ foa both SWMUs #6 and #7.
%WLTOAO‘?
o Gauging of all seven monitoring wells will be conducted throughout

5

the RFI to allow construction of a series of groundwater surface
contour maps for the two SWMUs. These maps will show the
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Cleanup (Ref. 22). The proposed grid and soil sample locations are
shown 1in Figure 3-6. The boundaries for the sample grid were
expanded using the results of the composite analysis in Ref. 12.
Using the formulas established in the Field Manual, a 94-foot
sample radius was calculated. The manual recommends that the
largest spill areas (i.e. those having a radius »>11.3 feet)
establish a 37 point grid design.

The area east of the fence and concrete pad was previously
addressed during sampling activities conducted in February 1987.
This sampling event was associated with the partial closure of the
southern portion of the Public Works Storage Yard and subsequent
construction of the cold storage warehouse (Section 2.6.6). The
samples identified as A-1l, A-2, Area 2-Sample #1, Area 2-Sample #2,
STA.100-Area 1, STA.100-Area 2, STA.1l00-Area 3, STA.100-Area 4,
STA.100-Area 5, and STA.100-Area 6 in Appendix F correspond to this
area. The laboratory report indicates that no PCBs were present in
any of these samples, therefore, the four sample 1locations
illustrated east of the fence in Figure 3-6 will not be collected.
The five sampling points located beneath the concrete slab and
Building 3902 will not be sampled as well.

The total number of stations to be sampled is 28. Samples from each
sample station will be collected at discrete vertical intervals
from 0 to 1 foot, 1 to 2 feet and 2 to 3 feet bhelow grade. Samples
from the surface interval (0 to 1 foot) will be analyzed first for
PCBs and pesticides using EPA methg;_;OSO. If a surface sample
exceeds PCB concentrations of 5 ppm (and its derivatives DDD
and DDE) at 2 ppm, then the next déeper interval (1 to 2 feet) will
be analyzed. If a sample is legss than the 5 ppm PCB or 2 ppm DDT,
then the deeper samples will fot be analyzed. Based on the grid
layout described above, the minimum number-<¢f samples anticipated
to be analyzed for PCBs and pesticéides 1al 84 S Cs ol
4

3.9.2 Groundwater Sampling /\ A sof
Ay

Contaminant migration from the soil to the groundwater hag occurred
as evident by trace concentrations of arsenic, DDT, PCBEs and BHC in
monitoring wells WOC-1 and WOC-2. To evaluate the extent of
groundwater impacts from SWMU #7, five additional monitoring wells
will be installed in SWMU #6 as described in Section 3.4.2. The
exact well locations will be selected in the field by a
hydrogeologist during installation. Groundwater will be sampled
and analyzed for pesticides, PCBs, and the eight RCRA metals (total
metals only).

3.9.3 Temporary Land Use Restrictions

The site activities should be limited to those which do not disturb
the soil or groundwater. Utility construction should be minimized
and conducted with proper preventive measures to prevent physical
contact with potential contaminants. Restrictive access to the
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to confirm and initially delineate the presence of contamination.
Selected samples containing elevated levels of contaminants as
determined during headspace will be analyzed for RCRA metals,
ic and semi-volatile organic compounds, and PCBs. A
? Jsamples per boring will be analyzed for the expanded

volatile or
3~ ma um of X . ,
st of comstituents. The findings from the Phase I investigation
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sed to select additional soil sample locations to fully
te contamination of the site. A avr® "
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AT
¢ soil sampling program has been completed, six gdditicdhal

[\Jyvmonltoring wells will be installed to complement thé existing three

wells. The purpose of these wells is to determine if subsurface
releases from the o0il sludge pits have adversely impacted
groundwater quality in the surficial aquifer. Groundwater samples
will be collected and assayed for TPH, volatile organics, semi-
volatile organics, and pesticides/PCBs.

Groundwater elevations will be recorded at various times throughout
the RFI to allow for construction of a series of groundwater
surface contour maps for the site. Prior to the collection of
groundwater elevations and or samples all wells will be monitored
for immiscible layers. If immiscible layers are detected the wells
will be gauged using an oil/water interface probe so that the
thickness of any free-floating petroleum layer can be determined.
Groundwater surface contour maps will indicate the direction of
groundwater flow in and near SWMU #8. Combining the hydrogeologic
data and analytical results should allow a better understanding of
the extent and magnitude of any groundwater contamination resulting
from the 0il Sludge Pit Area and the transport direction and
migration rates of potential groundwater plumes. Once this
information becomes available, additional offsite monitoring wells
may be proposed to complete the delineation effort.

3.10.3 Temporary Land Use Restrictions

The site’s activities should be limited to those which do not
disturb the soil or groundwater. Utility construction should be
minimized and conducted with proper preventive measures to prevent
release of groundwater contamination. As outlined in Section 2.6.8
the 01l Sludge Pit Area currently is used for parking.

///;.11 SWMU #9, Closed Landfill

h—?E;::HZEig landfill is located at the southwestern part of the
peninsulay NSY. Over the period from the 1930‘'s to the early
1970’'s, wvarious solid wastes generated at NSY operations were
disposed of in thig landfill. Previous characterization activities
of the site have included installation and sampling of 17
monitoring wells and four test pits (Figure 3-8; Section 2.6.9).
Analytical data from sampling of the original thirteen wells (LF1l




to LF10; SLF1 and SLF2; and DLF1l) is nearly ten years old. The key
issue at the closed landfill is determining the extent and
magnitude of groundwater impacts from historical and ongoing
discharge of leachate into the surficial aquifer. Groundwater
analytical data generated to, date have shown the presence of low
levels of contamination including wvolatile and semi-volatile
organic compound and metals. Additional work proposed in this unit
should allow an accurate assessment of the closed landfill’s impact
upon groundwater quality in the area.

3.11.1 Geophysical Surveys

Geophysical techniques will be used initially at SWMU #S. The
purpose of the geophysical surveys is to find buried drums and
other metal containers and delineate areas where dissoclved ions
have altered the electrical conductivity of groundwater.

The initial survey will be conducted with a magnetometer. The
purpose of this survey is to detect the presence of buried drums
and other metallic debris in the subsurface. The expected range of
the survey will be approximately 30 feet below grade. A variable
grid spacing will be used for the magnetic survey with tighter
spacing in areas where conductive irregularities or anomalies have
been found by the resistivity survey. In addition, tighter spacing
will also be used to characterize any magnetic anomalies. Although
wider spacing may be used in some areas, the distance between
transects will be kept low enough to detect a buried 55 gallon drum
or several 5 gallon pails.

A resistivity survey (terrain conductivity) will follow the
magnetic survey. The purpose of the resistivity survey is to
detect regions of elevated groundwater conductivity across the site
which may be associated with contaminant plumes. However, the
possibility exists that the terrain conductivity survey may be
influenced by high chlorides (increased conductivities) naturally
occurring in the groundwater and may mask quantitative results.

3.11.2 Soil Gas Survey

As part of the initial investigation of the closed landfill, an
active soil gas survey will be conducted to detect areas where
volatile organic compounds may be present in the subsurface soils.
Due to the shallow potenticmetric surface elevation of the water
able aquifer (3-4 feet below ground surface) soil gas probes are
antlic -:ted not to exceed four feet in depth. All samples will be
from above the soil/groundwater interface in the vadose
aiples will be analyzed utilizing a field GC coupled with
eitthor a Electron Capture Detector (GC/ECD) and a flame ionization




A base map of the closed landfill will be surveyed with a 100 by
100 foot grid system to be used in transecting the site and
locating soil gas sample points. The soil gas survey will be
incorporated into the investigation for qualitative purposes. The
results of the survey will be incorporated into the geophysical
survey to try and delineate trends in the data. Sample station
locations will be selected based upon the information gathered from
the geophysical survey, historical information on the landfill
coperations and aerial photographs of the sgite if available.

3.11.3 Test Trenching

Information gathered from the geophysical and soil gas survey will
be confirmed by test trenching. The anomalies identified from the
surveys and suspect areas identified through past historical
information sources will be confirmed by excavating a trench and
making visual observations of the subsurface conditions. A minimum
of one gample will be collected from each test trench from the
affected media (soil, water, drum or sludge).

b.reas where contamination is present (i.e., drums) will be
\delineated by additional test trenching to determine the lateral
xtent of the disposal area. The number of test trenches will not
determined until the geophysical and soil gas survey are
gcompleted.

A

3.11.4 Soil Sampling

1\*’1\1@ soil sampling program will be performed during implementation

3 S WEf the soil trenching and groundwater monitoring program. The

\Q“ mgurpose of this initial phase of investigation is to determine

- S zwhere soils are contaminated and develop a second phase which will

- Ucompletely characterize and delineate the horizontal and vertical

\g _extent of contamination in the landfill area. Samples will be

'“L \lcollected from soils in the excavated test trench, material leaking

\f from a drum(s) or container(s), sludge or fill material, or any
§t‘ A \Suspect material in the excavation.

,E\The estimated number of samples cannot be determined until the

/V\ (n 9eophysical and soil gas surveys are completed. Samples collected

this phase of work will be assayed for RCRA metals, volatile

organic and semi-volatile organic compounds, PCBs and pesticides.

Kf 3.11.5 Groundwater Sampling

A gite survey conducted in the area of SWMU #9 did not identify all
the wells installed under previous investigations. Therefore,
during the RFI ten additiocnal wells will be installed (Figure 3-8).
Soll samples will be collected at two foot intervals during
drilling. Representative samples form each interval will be
aliquotted as outlined in the investigation at SWMU #8. One sample
per boring will be submitted to the laboratory for analysis.




All existing and new monitoring wells will be sampled for RCRA
metals, volatile organics, semi-volatiles, PCBs and pesticides.
During the investigation, gauging of all monitoring wells will be
conducted on a regular basis to allow construction of a series of
groundwater surface contour maps for the site. These maps will
show the direction(s) of groundwater flow in and near the closed
-landfill. Combining the hydrogeologic data and analytical results
should allow a better understanding of the extent and magnitude of
groundwater contamination resulting from the closed landfill and
the direction and migration rates of potential groundwater plumes.
If additional borings/monitoring wells are necessary to delineate
any contaminant plumes emanating from the landfill they will be
incorporated into Phase II of the investigation.

3.11.56 Temporary Land Use Restrictioms

The site’s activities should be limited to those which do not
disturb the soil or groundwater. Utility construction activities
should be minimized and conducted with proper safety measures to
prevent release of potential contamination.

3.12 SWMU #12, 0ld Fire Fighter Training Area

The 01d Fire Fighter Training Area consisted of a pit approximately
30 to 50 feet in diameter. The pit was allegedly used between 1966
and 1971. As discussed in_Section 2.6.12, during fire fighting
training excercises, oil, line, and alcohol were poured into
the pit, ignited, then shed. In 1971, the pit was cited
for an oil spill.

3.12.1 So¢il Sampling

To more exactly determine the location of the pit and if subsequent
impact from training has occurred a 10 foot grid will be
established across the site (Figure 3-9). ©Soil samples will be
collected from each nodal point. Sampleg will be collected
continuously on two foot intervals until groundwater 1is
encountered. If soill contamination is identified or free product
is encountered during Phase I, three groundwater wells will be
installed in Phase II of the RFI. All samples collected from this
site will be analyzed for TPH, volatile organics, semi-volatile
organics, and RCRA metals.

3.12.2 Temporary Land Use Resgtrictions

The site’s activities should be limited to those which do not
disturb the soil or groundwater. Utility construction activities
should be minimized and conducted with proper safety measures to
prevent release of potential contamination.




3.13 SWMU #13, Current Fire Fighting Training Area

SWMU #13 has been operational since approximately 1973. Although
no releases have been observed the potential for release to the
sanitary sewer system may exist from the oil-water separator.

-3.13.1

To confirm or negate if a release has occurred one sample will be
collected from the sewer system (Figure 3-10). If elevated
concentrations of contaminants are identified then soil borings
will be completed along the sewer line to assess for leakage.
Samples will not be collected beyond the juncture of the line which
serves the training facility and the main line. All samples will
be analyzed for TPH, volatile organics, semi-volatile organics, and
RCRA metals.

3.14 SWMU #14, Chemical Disposal Area

The chemical disposal area is located at the southern end of NSY in
the vicinity of the skeet and pistol ranges. Within this general
area, the precise locations of disposals are unknown. Waste
materials are thought to have been buried in drums, but may include
bagged or bulk wastes.

3.14.1 Geophysical Surveys

Geophysical techniques will be used at SWMU #14 before initiation
of the boring and sampling program. The purpose of the geophysical
surveys 1is to find buried drums and other metal containers and
delineate areas where dissolved ions have altered the electrical
conductivity of groundwater. Results of the gecphysical surveys
will be used to plan a more efficient soil boring and sampling
program.

The initial survey will be conducted with a magnetometer. The
purpose of this survey is to detect the presence of buried drums
and other metallic debris in the subsurface. The expected range of
the survey will be approximately 30 feet below grade. A variable
grid spacing will be used for the magnetic survey with tighter
spacing in areas where conductive irregularities or anomalies have
been found by the resistivity survey. In addition, tighter spacing
will also be used to characterize any magnetic anomalies. Although
wider spacing may be used in some areas, the distance between
transects will be kept low enough to detect a buried 55 gallon drum
or several 5 gallon pails. -
Lferram cond uctvi 4‘1)

A resistivity surveyf;i 1l follow the magnetic survey. The purpose
of the resgistivity survey is to detect regions of elevated
groundwater conductivity across the site which may be associated
with contaminant plumes. As outlined in the geophysical survey
conducted at SWMU #9, the possibility exists that due to the
potential for high chloride concentrations in groundwater elevated




understanding of the extent and magnitude of groundwater
contamination resulting from the Chemical Dispcsal Area as well as
the direction and migration rates of potential groundwater plumes.
Once this information becomes available, additional offsite
monitoring wells will be proposed (including a "deep" well), if
necessary, to complete the delineation effort.

3.14.4 Temporary Land Use Restrictions

The site’s activities should be limited to those which do not
disturb the soil or groundwater. Utility construction should not
be conducted until the area has been completely assessed. Limited
access to the area should be enforced until remedial activities
have been completed.

3.15 SWMU #17, 0il Spill Area

This spill occurred in June 1987 when an underground pipe ruptured
which supplied No. 5 NSF fuel o0il to the boiler in Building No.
FBM61, Figure 3-12. Some samples of o0il collected during
remediation of the spill were found to be contaminated with PCBs.
The location of samples with PCBs and their concentrations indicate
that the source of the PCBs is beneath Building FBMé61. Beyond the
initial remedial actions conducted at the time of the spill and
subsequent release to the Cooper River, there has not been a soil
or groundwater investigation to delineate the extent and magnitude
of potential subsurface o0il contamination at the site. Available
data suggest that the soil contamination produced by the spill
remains underneath the building. In order to £ill in current data
gaps and ensure that migration of contaminants is not occurring
beyond the building area, the following soil and groundwater
investigation is proposed for the site. ,7

(primarily beneath
pling program is not
ollected at the locations
using the soil sampling

3.15.1 Soil Sampling

bDue to the location of the contaminati
Building FBMé61), a comprehensive soil
feasible. However, soil samples will b
of the four proposed monitoring
protocols described in Sectio Soil borings will be
installed with a drilling rig 1 rating hollow stem augering
techniques. Soil samples will be retrieved using a split-spoon
sampler. The actual retrieval depths will depend upon the
materials encountered; however, the general rationale will be to
collect a series of samples which vertically bracket any
encountered contamination. EHeadspace analyses will be conducted as
previously outlined to assist in field determination of
contaminated zones. It is estimated that a minimum of eight
discrete soil samples (2 per boring) will be assayed by the

laboratory for PCBs, Total Petroleum Hydrocarbons (TPH), and Base-
neutral compounds.




3.15.2 Groundwater Sampling

The migration potential of PCBs at SWMU #17 is believed to be
rather limited. The contaminated area has an impermeable cover
consisting of the building &nd surrounding paved areas and PCBs
bind tightly to soils, especially those with a high degree of
naturally occurring organic content. However, in order to confirm
that any remaining constituents are not migrating into surrounding
soils and/or groundwater, four monitoring wells are proposed for
locations surrounding the building (Figure 3-12). Monitoring wells
MW-2, MW-3, and MW-4 were sited to bracket the where Anitial
samples were taken beyond the confines of the buElding. MW-1 is
designed as an upgradient well. ,.) aea S
alled and sampled using the protocols
described in Section : Samples will be analyzed for PCBsg,
TPH, and Base-neutral sgctables. Groundwater elevations for the
four proposed monitoring wells will be conducted on a regular basis
to allow construction of a series of groundwater surface contour
maps for the site. These maps will show the direction(s) of
groundwater flow in and near SWMU #17. Combining the hydrogeologic
data and analytical results should allow a better understanding of
the extent and magnitude of any groundwater contamination resulting
from the 0il Spill Area. If contaminants are identified in any of
the wells additional monitoring wells will be installed during
Phase IXI of the RFI to aid in determining the extent of
contamination.

Monitoring wells will be_j

3.15.3 Temporary Land Use Restrictions

The site’s activities should be limited to those which do not
disturb the soil or groundwater. Utility construction should be
minimized and conducted with the proper protection to prevent
physical contact with potential contaminants.

3.16 SWMU #20, Waste Disposal Area

The Waste Disposal Area occuples an open area contiguous with SWMU
#9 (Landfill). Therefore, during the investigation conducted for
the landfill ocne s0il boring to be completed as a monitoring well
will be installed in the area (See Figure 3-8). The well will
serve in a dual capacity: to identify contaminants which may be
emanating from the landfill, and to identify if any releases have
occurred in the waste disposal area.

The interpretation of analytical data from SWMU #9 may require the
installation of additional monitoring wells at SWMU #20 during
Phase II of the RFI. However, if no levels of contaminants are
identified in analytical results the proposed well will serve as a
"clean" well for both units.




is scheduled to be removed by a contractor before the investigation
begins.

3.20.1 Core Sampling

Concrete core samples will be collected inside Building 44 to allow
evaluation of the potential for vertical migration of metals
contamination into the concrete. Seven 4-inch diameter core
samples are proposed to be cored through the concrete. The cores
will be divided into 2-inch sections and pulverized for analysis.

3.20.2 Soil Sampling

A hand auger will be used to collect subsurface soil samples,
beneath the concrete, form the seven 4-inch diameter holes. A 3-
inch diameter hand auger will be utilized to collect soil samples
at 1 foot intervals to a depth of 4 feet unless groundwater is
encountered first. Laboratory analysis will be performed first on
the near surface samples and continue with deeper samples unless
non-detectable levels are obtained.

The subsurface soils around the exterior areas of Building 44 will
also be sampled. Ten additional sample locations will be selected
around the northern and eastern perimeter of Building 44.
Subsurface so0il samples will be collected at 1 foot intervals
beneath the asphalt at the soil/groundwater interface. These
sample locatlions as illustrated on Figure 3-14 are designed to
incorporate SWMU #22 above.

3.20.3 Groundwater Sampling

Five monitoring wells are proposed for installation at SWMU #25 and
the associated waste treatment system, SWMU #22. The potential for
constituents to migrate from the site is somewhat higher than at
other units due to the metals in reduced pH (<5) conditions. The
age of the plating operation and the presence of conduits for
transport via the floor drain piping suggest a potential for
significant contamination which further warrants groundwater
testing.

The five groundwater wells will be
protocols described in Section Monitoring wells will
initially be installed to chara ize site hydrogeology and
groundwater contamination (Phase 1I). Water elevations will be
collected from the monitoring wells throughout the investigation on
a regular basis to allow construction of a series of groundwater
surface contour maps for the SWMU #25. These maps will show the
direction(s) of groundwater flow in and near the site. Combining
the hydrogeologic data and analytical results should allow a better
understanding of the extent and magnitude of any groundwater

ftalled and sampled using the

contamination resulting from the 0ld Plating Operations. The
transport direction and migration rates of potential groundwater
plumes will also be assessed. Once this information becomes

available, then additional offsite monitoring wells will be




minimized and conducted with proper preventive measures to prevent
release of groundwater contamination.

3.24 SWMU #30, Satellite Acgumulation Area, Building 13

.The satellite accumulation area is used to receive waste generated
from the Bullding 13 laboratory. The unit and surrounding area are
covered with asphalt. During the inspection of SWMU #30 distinct
cracks in the asphalt were observed.

™ 3.24.1 Soil Sampling

¥ O !

{ ne sediment sample is proposed for collection from the catch basin
L y-badjacent to the unit (Figure 3-18). In addition, there is an

Y‘\‘Q‘U‘fﬁapparent underground storage tank within the area of concern. Four
J

<
R
6

installed for monitoring the UST system. To facilitate the RFI,
groundwater samples will be collected from each of the four wells
and analyzed for volatiles, semi-volatiles, and RCRA metals. The
sediment sample will be analyzed for RCRA metals, only.

éjmqnitnzina_xmﬂlﬂ,were identified and are presumed to have been
n

3.24.2 Temporary Land Use Restrictionmns

The site‘s activities should be limited to those which do not
disturb the soll or groundwater with invasive activities through
the asphalt. Utility construction should be minimized and
conducted with proper preventive measures to prevent release of
groundwater c¢ontamination.

3.25 SWMU #31, Waste Paint Storage Area, Dry Dock No. 5

The Waste Paint Storage Area (Dry Dock #5) is located within the
confines of the dry dock itself. Normal operating procedures for
the dry dock would require a sequence of flooding and discharge as
ships are brought in for maintenance. Any accumulated waste
material would be discharged to the Cooper River.

3.25.1 Soil Sampling

Two sediment samples are proposed to be sampled from the Cooper
River and analyzed for RCRA metals (Figure 3-19). Samples will be
collected by utilizing a petite pomar dredge.

3.25.2 Temporary Land Use Restrictions

There are no land use restrictions to be implemented near the pier.

Care sghould be taken t0 minimize the potential for further
releages.




3.26 SWMU #32, Waste Paint Storage Area, Building 195

The Waste Paint Storage Area (Bldg. 195) was a one time

accumulation area (Figure 3719). Visual inspection of the unit
revealed a depressed area the asphalt that had accumulated
- sand/dirt.

3.26.1 Soil Sampling

Adjacent to the storage area is a catch basin. Soll samples will
be collected within the depressed area to a maximum depth of three
feet at one foot intervals. However, if asphalt or concrete are
encountered prior to obtaining the proposed depth, only those
samples collected will be submitted for analysis. One sediment
sample will be collected from the catch basin and analyzed for RCRA
metals. Soil samples will be analyzed for volatiles, semi-
volatiles, and RCRA metals.

Phase II sampling will be implemented only if elevated levels of
contaminants are identified during the initial phase of the
inveg gation.

Temporary Land Use Restrictions

The site’s activities should be limited to those which do not
disturb the soil or groundwater with invasive activities through
the asphalt. Utility construction should be minimized and
conducted with proper preventive measures to prevent release of
groundwater contamination.

3.27 SWMU #33, Waste Paint Storage Area, West End Dry Dock No.2

The Waste Paint Storage Area (West End Dry Dock #2) was also used
as a one time waste accumulation area (Figure 3-20). During the
site inspection spillage was observed at the west end of the dock.
There are two catch basins located east and weat of the observed
release that will be sampled during the RFI.

3.27.1

One sediment sample will be collected from each basin utilizing a
stainless steel scoop or hand trowel. Sediment samples will be
analyzed for RCRA metals.

3.27,2 Temporary Land Use Restrictions

There are no land use restrictions to be implemented near the pier.
Care should be taken to minimize the potential for further

releases, Furthermore waste accumulation should be limited to
designated areas.




3.28 SWMU #34, MWR, Southwest of Building X-10
SWMU #35, Building X-12

SWMUs #34 and #35 are currently designated to be investigated
.concurrent with SWMU #29. Filgure 3-17 reflects the locatilon of
each SWMU and subsequent sampling points. Section 3.23 details
the investigative approach.

SWMU 36, Building 68, Battery Shop

As outlined in Section 2.6.36 the battery shop began operations in
the early 1940’s and is still in use. On two occasions the floor
drain to the holding tank separated from the floor allowing
approximately 1025 gallons of sulfuric acid to discharge to the
goil below the building. Following each spill a sodium carbonate
solution was used in an attempt to neutralize the surface below the
building.

The Phase I investigation is designed to determined 1f the attempts
to neutralize the sulfuric acid following the spills were
successful and if any contaminants have migrated from under the
building. Also, phase I will be used to determine if the sgpilled
acid washed any lead dust, which may have been present, from the
floor through the broken drain to the soll below the building. If
the laboratory results from phase I indicate the presence of
it ition then a phase II sampling program will be conducted to
define the extent of s0il and groundwater contamination.

Soil Sampling

s0il borings will be installed adjacent to the spill area as
shown in Figure 3-21. Soil samples will be collected from the 0-1'
and 1-2’ intervals. If significant so0il contamination exists at the
lowermost soil sample interval, a series of soil borings converted
to shallow monitoring wells will be installed in Phase II of the
RFI. The samples will be analyzed for, pH and total lead. If the
laboratory results indicate low pH levels and/or high lead levels
thea a\phaise II soil sampling program will be conducted with the
Btallgtion of up to three permanent monitoring wells.

3.3£.2 [Temporary Land Use Restrictioms.

The sife activities should be limited to those which do not disturb

he 8611 or groundwater. Utility comstruction should be minimized
and conducted with proper preventive measures to prevent physical
contact with potential contaminants.




CHAPTER 5. DATA MANAGEMENT PROCEDURES En W

The objective of this portion of the RFI Workplan is to describe methods WAPORA wil utilize throughout
the RFI project to manage collected data. .

L
5.1 GENERAL DOCUMENTATION PROCEDURES. Each field team will have at least one person,
generally the site supervisor, who is thoroughly familiar with the appropriate documentation procedures.
This person will personally perform or will directly oversee the completion of the documents which
accompany the task. Documentation tasks will be performed on a sample-by-sample or item-by-item basis
throughout the day. However, items such as shipping containers and sample tags will be prepared in
advance.

5.2 FIELD DOCUMENTATION. Sample possession will be traceable from the time the sample is
collected to its delivery at the laboratory. In order to identify samples and manage the information, samples
will be numbered sequentially by SWMU site and type (i.e., soil, groundwater, etc.).

The following sections describe records and forms to be used to provide documentation and quality control.

5.2.1 Field Log Books. Permanently bound field notebooks will be used to record data and activities
performed at each SWMU site. Entries will be described in as much detail as practical. Each notebook will
be identified by the project specific document number. The notebook cover will include: project name and
number, book number, start and end dates, and the name of the field team whose activities are recorded in
the book.

At the beginning of each entry, the date, start time, weather, field personnel present, and activity will be
recorded. Additional entries may include geologic logs, drilling records, sample records, and additional data
as may be appropriate. Each entry will be initialled by the person making the entry.

S.2.2 Sample Tags. Sample tags will be filled out and attached to each collected sample prior to the time
of collection. Label information will be recorded in the Field Log Book as a cross-reference at the time of
collection.

5.2.3 Chain-Of-Custody Records. The chain-of-custody record will contain a summary of the contents
of the shipment, dates, times, sample numbers, tag numbers, number and volume of containers, and
signatures for the transferral of samples.

5.2.4 Subsurface Boring Logs. The subsurface boring logs will be prepared as each boring is advanced.
Items to be recorded include materials encountered, depth to water, obvious contamination areas, and any
other necessary or appropriate information. A general log also will be recorded in the Field Log Book as
a cross-reference.

5-1




CHAPTER 6. IDENTIFICATION OF POTENTIAL RECEPTORS

Potential receptors of constituents released at NSY would include users of the surficial aquifer, biota in
adjacent surface waters and wetlands (primarily at locations where the surficial aquifer discharges to surface
water) and NSY personnel. Biological receptors will be evaluated only if significant contaminant levels
are identified within specific migration pathways as outline in Section 3.1.

Potcnual exposure of NSY personnel 1s llmltcd to spec1ﬁc locations at or in the vicinity of SWMUs. Fec
p ) MM & d-te 'fbefne—lead-dust The risk of exposure

efd conCentrations in this area exceed generally applied standards. Q’herefore, the potcntial
| be further eliminated by implementation of interim corrective measures\ Lead

The highest potential risk for exposure via a dermal or inhalation pathway is SWMU #25. The building may
contaj heavy metal residues on interior surfaces which are the due to the old plating operation. To limit
expofure of personnel in this area, the NSY has secured the building allowing access only when accompanied
by proper authorization. The investigation proposed for this site in the RFI Workplan will provide additional
dath necessary to design a building decontamination and remediation program.

e potential for dermal exposure to various soil contaminants during earth moving activities is also quite
rgmote but more difficult to quantify. At SWMUs #5, #7, #14, and #29, peak constituent concentrations
agd their precise locations have not yet been fully determined. In the case of SWMU #29, the identity of

burficial aquifer through the simple expedient of making a notation on its master engineering site
If required, a deed restriction on groundwater use could be recorded. In any case, while direct
groutdwater use is a potential exposure route at the NSY, in reality the potential is minimal to non-existent,

Groundwater from the surficial aquifer is thought to continuously discharge to wetlands and surface water
bodies\ within and at the boundary of NSY. Significant impacts to potentially affected ecological
commubities can and should be eliminated. However, as discussed in Section 2.0, most conditions at NSY
present Kttle or no potential for significant impacts to ecological communities due to a nearly flat hydraulic
gradient, Jow values of aquifer hydraulic conductivity, and soil properties which prevent or attenuate
movement f constituents.
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STATE’S COMMENTS ON THE
RFI WORK PLAN - SEPTEMBER 1991
FOR CHARLESTON NAVAL SHIPYARD

EPA I.D. No. SCO 170 022 560

1. &ection 2.6.1

Th& DRMO Storage Shed, SWMU #1, was#n interim status unit and
must\be closed under the 265 clo e standards. Section 2.6.1
that barium, chromium,”nhickel, lead and selenium are
contaminants; howey€r, the Progress Report on Interim

Status ated May 1989 showed that cadmium,
silver an also contaminants. The removal of
contaminat this unit should continue to be handled
under the 1n tatus closure plan

2 Section 2.6.6
The Public rage Yard, SWMU #6, was an interim status

unit and ust be closed under 265 closure standards. Section
arium, cadmium, chromium and lead are
wever, the Progress Report on Interim
dated May 1989 showed nickel and

The South .Carolina Department of Health and Environmental
Control should be added under the heading of National or
Regional Sources of Assistance. The telephone number is (803)
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Volatile Organics (ug/1) BNAs (ug/l) V" U_\,Qw#ure L
Benzene 20.0 , Anthracene
Chlorobenzene 13.6 . Acenaphthene
Chloroform 1.5 . Naphthalene .
p-Dichlorobenzene 1.5 : 2 Methylnphathalene 5.5
1-4, Dichlorobenzene 7.2 Phenanthrene 1.1
Toluene 4.6
Ethylbenzene 2.7
TCE 0.4
TCA 0.8
3. The anticipated residence time of the sample in the well and the aquifer’s productivity.

Response: Each well will be purged immediately before the sample is collected. The
anticipated residence time of the water prior to sampling should be lgss<thantwenty minutes.
The surficial aquifer is estimated to have a transmissivity range of 0.05 to 3 93 /day

o Y M‘V”ae
5\3 67 Ceenl .

Response: SOUTHNAVFACENGCOM feels that PVC is the preferred mater?al when sampling el
mixed wastes plumes. Stainless steel may adsorb or absorb heavy metals such as lead,
chromium and arsenic. Also, the cutting oils used in the manufacturing of stainless-steel riser

and screen are difficult to remove. These oils, if not completely removed by the
decontamination cleaning, may contaminate the well. Hybrid wells introduce additional
problems, such as, the junction is usually a weak point subject to breakage or is a place for
down-hole equipment to become ensnared.

4, The reason for not using a hybrid well.

5. D Literature on adsorption/desorption characteristics of the compounds and elements of

interest for the type of PVC to be used.

Response: Three reprints are attached that evaluate the sorptive characteristics of stainless steel
and PVC. The study titled "Influence of Casing Materials on Trace-level Chemicals in Well
Water" (Parker, 1990), evaluated a number of the chemicals of concern identified in previous
investigations at CNSY. However, benzene is one contaminant detected at a concentration above
it’s respective MCL that w js not addressed by the studies. These canrn pe Lo u.no(.
N a /'tu
6. If an antlclpated increase in thlckness of the well thickness will require a larger annular
space.

Response: No change in the annular space is required.
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I SWMU #1 DRMO Building 1617 o o
6 SWMU #2 Lead Contaminated Area ]
SWMU #3 Pesticide Mixing Area Q“‘()
SWMU #4 Pesticide Storage Building
SWMU #5 Battery Electrolyte Treatment Area
/3 II ? Y Y £ /73
SWMU #6 Public Works Storage Yard (01ld Corral) ,
SWMU #7 PCB Transformer Storage Area o
SWMU #36 | Building 68, Battery Shop’ p
SWMU #8 0il Sludge Pit Area °
SWMU #9 Closed Landfill 0
SWMU #20 | Waste Disposal Area’
% III # o= 2EP 4 SS
SWMU #29 | Building X-10 v .
SWMU #34 | MWR, SW of Building X-10 v é (snm“:*&
Unkan
SWMU #35 | Building X~-12 v )
_——‘I= - ——1
SWMU #12 0ld Fire Fighting Training Area
SWMU #13 | Current Fire Fighting Training Area® S'ﬁ -
?g v SWMU #14 | Chemical Disposal Area
SWMU #17 | 0il Spill Area
g —. — \
SWMU #21 | 0ld Paint Storage Area (5 ged
SWMU #22 0ld Plating Shop Waste Treatment System
( v SWMU #25 | Building 44, 014 Plating Operation ?g
SWMU #27 | Waste Storage Area, East End, Pier C
SWMU #28 Waste Paint Storage Area, West End, Pier C




. Description

SWMU #30 | Satellite Accumulation Area, Building 1

3t

SWMU #31 | Waste Paint Storage Area, Dry Dock No.

5

Vi SWMU #32 | Wwaste Paint Storage Area, Building 195

SWMU #33 | Waste Paint Storage Area, West End, Dry
Dock No.2

* SWMUs which are still in use.
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08/11/82 15:23 ©803 743 0563 SOUTH NAVFAC

COMMENTS ON DRAFT FINAL: RFI WORKPLAN

The following are in addition to those discussed earlier today
(8/11/92).
1. Include end labels on binders.

Hff Pg. 3—3, Constant Rate Pump Test: The following is unclear;
w...,thae pumping duration is would be a ninimum..."

. Pg. 3-24, Section 3.13.2: Should RCRA metals be included in
the analysis?

4./ SWMU 9: In the appropriate location, state that all test
matarial will be returned to the trench.

. Pg. 3-45, Section 3.22.2: Figures 3-14/142A do not show the
ocation of the "“Ten additional sample locations..™ (exterior)

discussed here.
. Pg. 3-55: %3.25.3" should be 3.27.3

a/ Pg. 3-58: correct. the location of ¥3,28.2 Groundwater
Jﬂpling" on the page.

Pg. 3-80: Correct the location of "3.30 SWMU #34,..... , SWMU
#35,-..." on the page.

. Pg. 4~2, first bullet: Should be "Columbia, South Carclina."®

Pg. 4-17, Section 4.6.4: State the location of the attached

Vﬁt@rature.
. Pg. 4-18: - Adjust the tab for 2 Methylnaphathalene 5.5
- last line: include the reference number

« Pg. 6-1, second paragraph: This paragraph is unclear. Aalso,
deleta "(Therefore,.......interim corrective measures.)*

58 porogmphoutlined u sechen 3.1

@dao1
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08/11/92

15:24 8803 743 0363 SOUTH NAVFAC

11 Aag 92
COMMENTS ON DRAFT FINAL OF RFI WORKPLAN
u/ Voluse I, page 2-88, top paragraph-Omit "Additicnal

‘training and inmspections are required for the areas in
violation.* This is no longer the casa.

%é Volume I, page 2-50, last paragraph-Ineert "ba® bgtwaen
111% and “investigated."

Yolume I, page 3-60, top of page-Faragraph 3.326 shomld be
separated from Paragraph 3.29.3.

4. Veolume III, page 7-2, top of page—Refers ton Appendiw 2.
This i® appendix A in Volume IIT not the Appendix A in wolmme

IT {the Zppendix voluma). The ¢ase on page 7~16 last
paragraph which rafers to Appendix B im siwmilar.

A 44

BILL BOOK
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08/11/92  18:23 0|30 743 0583 SOUTH NAVFAC

COMMENTS ON DRAFT FINAL RFI WORKPLAN

The following are in addition to those discussed earlier today
(8/11/92).

1. Include end labels on binders.

*'2/. Pg. 3-3, Constent Rate Pump Test: The following is unclear;
" ..,tha pumping duration is would be a ninimum..."

. Pg. 3-24, Section 3.13.2: Should RCRA metals be included in
the analysis?

4/ SWMD 9: 1In the apprapriate location, state that all test
ench material will be returned to the trench.

. Pg. 3-45, Section 3.22.2: TFigures 3-14/147A do not show the
ocation of the “Ten additional sample locations.." (exterior)

dlscussed here.
. 3-55: %3.25.3¥ ghould be 3.27.3

. Pg
/ Pg. 3-58: correct the location of %3.28.2 Groundwater

prling" on the page.
. Pgo 3=-60: correct the loca.tion Of -3-30 SWMU #34,0.!‘0,%‘]’
#35,-..." on the page.

- Py. 4~2, first bullet: Should be "Columbia, South Carolina.¥

’¥b Pg. 4-17, Section 4.6.4: State the location of the attached
iterature.

[QJ)!{ Pg. 4-18: - Adjust the tab for 2 Methylnaphathalene 5.5
- last line: include the reference number

- Pg. 6-1, second paragraph: This paragraph is unclear. Aalso,
delete " (Therefore€,.......interim corrective measures.)"

15" '0'03011\._.00”‘*9‘_4__-& sechon 3!
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15:24 13803 743 0563 SOUTH NAVFAC

11 Aug 92
COMMENTS ON DRAFT FINAL OF RFI WORKPLAN

qz) Volume I, page 2~85, top paragraph—Omit *Addjitional
training and inspectione are required far the areas in
viclation.* This is no longer the casa.

%é Volume T, page 2-%0, last paragraph-Insert “"be between
111% and “investigated.“

Yolume I, page 3-60, top of page-Faragraph 2.30 showld ha
separated from Paragraph 3.2%.3.

4. Volume III, page 7~2, tap of page—Referx tn Appendiw 3
This is appendix A in Volume IIT not the Appendix A in wolume
IT (the Eppendix voluma}. The case on page 7«16 last

paragraph which refers to Appendiv B is siwmilar.
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